Characterization of novel mRNAs encoding enzymes involved in peptide alpha-amidation.
The COOH-terminal alpha-amidation of bioactive peptides is a 2-step process catalyzed by two separable enzymatic activities both derived from the peptidylglycine alpha-amidating monooxygenase (PAM) precursor. Two forms of PAM mRNA (rPAM-1 and -2), differing by the presence or absence of optional Exon A, were previously characterized; both encode precursors predicted to have an NH2-terminal signal sequence, an intragranular domain containing both enzymatic activities, and a single transmembrane domain followed by a short, cytoplasmic COOH-terminal domain. In this report, two novel types of PAM mRNA were identified in adult rat atrium. A cDNA of each type was sequenced, and the results indicate that rPAM-3 and -4 could be related to each other and to the previously characterized rat PAM cDNAs by alternative mRNA splicing. Deletion of a 258-nucleotide segment (optional Exon B) encoding the transmembrane domain from rPAM-3 and the presence of a novel 3'-exon in rPAM-4 mean that both rPAM-3 and -4 mRNAs encode precursor proteins that have an NH2-terminal signal peptide but lack a transmembrane domain. The rPAM-4 precursor protein lacks the region of the PAM precursor catalyzing the second step in the alpha-amidation reaction. Low levels of rPAM-3 and -4 type mRNA were detected in atrium. Utilizing the polymerase chain reaction, two major patterns of distribution of forms of PAM mRNA were found. In the heart and central nervous system, PAM mRNAs both containing and lacking optional Exon A were prevalent and almost all of the PAM mRNAs detected contained optional Exon B. In the pituitary and submaxillary glands, PAM mRNAs lacking optimal Exon A were prevalent, as were PAM mRNAs lacking all or part of optional Exon B. Since the distribution of PAM activity between soluble and membrane fractions is tissue-specific and developmentally regulated and since rPAM-4 lacks an enzymatic portion of the PAM precursor, the tissue-specific expression of these forms of rat PAM mRNA is expected to be of functional significance.